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Introduction  
 
This report will provide soils information and recommendations for the proposed 
Alexander Bypass on Highway 85. This Report is based on the Alternative B alignment 
and profile provided by KLJ Engineering. This alignment is shown in Appendix A.   
 
Soil Borings 
 
The soil borings were performed from 6/24/2013 to 6/26/2013 using a 6 inch solid flight 
auger. The borings were conducted at 250 foot intervals along the proposed alignment 
centerline. This alignment can be found in Appendix A of this report Borings were 
performed from Sta 8510+00 to Sta 8651+00. Borings from Sta 8470+00 to Sta 
8510+00 were not performed due to not being able to gain access to the land. The 
borings were advanced at variable depths based on the proposed profile.  
 
Summary of Soil Analysis 
 

Soil Descriptions 
 

The analysis of the project yielded several different soil types present. The sample 
distribution is shown on the following figure. 
 

 
 

Figure 1 - Soil Sample Distribution 
 
AASHTO A-2-4 soils consist primarily of granular materials containing 35 percent or        
less passing the No. 200 sieve.  This includes such materials as gravel and coarse 
sand with silt contents or plasticity indexes in excess of the limitations of Group A-1.  
These soils function well as subgrade material. 
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AASHTO A-4 soils typically contain nonplastic silts.  These may have an affinity for 
water and may swell unless they are properly compacted and drained 

 
AASHTO A-6 soils typically consist of plastic clays.  They usually have high volume 
change between wet and dry states.  These soils have dry strength but lose much of 
this strength upon absorbing water.  The A-6 soils will compress when wet and shrink 
and swell with changes in moisture content.  They do not drain readily and may 
absorb water by capillarity with resulting loss in strength.  These soils can also be 
highly frost susceptible although they will perform well when moisture is kept near the 
optimum value 
 
AASHTO A-7-6 soils posses many of the A-6 characteristics except that they have 
high liquid limits and may be elastic as well as subject to extremely high volume 
changes.  The plasticity index in these soils is high in relation to liquid limit. 
 
Moisture 

 
The moisture contents provided in this report and summarized below have been 
obtained from samples taken on 6/24/2013 to 6/26/2013. 

 
Table 1 - Summary of In-Place and Optimum Moisture Contents 

Quantity AASHTO 
Classification 

In-Place 
Moisture 

Range (%) 

In-Place 
Moisture 

Average (%) 

T-180 
Optimum 
Moisture 

Average (%) 

Difference 
Between 

Average In-
Place and T-
180 Optimum 
Moistures (%) 

26 A-2-4 5.1-21.4 10.3 10.7 0.4 
1 A-2-6 - 12.5 10.5 2.0 
6 A-4 4.7-24.5 15.5 10.1 5.4 
11 A-6 6.4-28.0 16.0 11.3 4.7 
36 A-7-6 6.4-60.6 19.6 13.3 6.3 

 *Moisture contents taken from samples with high coal content are not included in this table 
 
Table 2 - Summary of In-Place versus Optimum Moisture Contents 

In-Place Moisture vs. Optimum Moisture 

 
 

Quantity 

 
AASHTO 

Classification 

 
Below 

Optimum 

Optimum 
to 

Moderate 
(0 to 6% 

over 
optimum) 

Moderate 
to 

High 
(6 to 10% 

over 
optimum) 

 
 

High 
(10 to 

16% over 
optimum) 

 
Very 
High 

(> 16% 
over 

optimum) 

26 A-2-4 46% 46% 8% - - 
1 A-2-6 - 100% - - - 
6 A-4 17% 33% 33% 17% - 
11 A-6 - 73% 18% 9% - 
36 A-7-6 3% 30% 39% 25% 3% 
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Atterberg Limits 

 
Table 3 - Summary of Atterberg Limits 

AASHTO 
Classification 

Liquid 
Limit 

Range 
(%) 

Liquid 
Limit 

Average 
(%) 

Plastic 
Limit 

Range 
(%) 

Plastic 
Limit 

Average 
(%) 

Plasticity 
Index 
Range 

(%) 

Plasticity 
Index 

Average 
(%) 

A-2-4 NP-25 25 NP-20 20 NP-5 5 
A-2-6 - 36 - 12 - 24 
A-4 NP-26 25 NP-20 18 NP-8 7 
A-6 28-40 34 13-22 16 12-25 18 

A-7-6 41-77 50 14-24 17 24-55 33 
 *The averages are based on the samples that were tested for respective atterberg limits. 

Swell Potential 
 
The swell potential, which is based on the Plasticity Index (PI), is shown in the 
following table. 
 
Table 4 - Swell Potential 

Low 
(Plasticity Index < 25) 

Marginal 
(25 ≤ Plasticity Index ≤ 35) 

High 
(Plasticity Index > 35) 

56% 34% 10% 
 
Frost Susceptibility 
 
None of the samples obtained were F4 soils.  The F4 designation indicates that under 
the right conditions these soils have a higher probability of heaving during 
freeze/thaw cycles. 
 
Group Index 
 
The Group Indexes from the samples ranged from a low of 0 to a high of 63.  A group 
index of 20 or greater indicates a “very poor” subgrade material.  The following table 
shows the respective group indices. 
 
Table 5 - Group Indices 

AASHTO 
Classification 

Group Index Range Group Index Average 

A-6 2-18 9 
A-7-6 15-63 25 
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Coal 
 
Small traces of coal were encountered in several of the samples throughout the 
project. A significant amount of coal was encountered in the cut section from Sta 
8555+00 to 8560+00. The coal encountered in this area is above the proposed 
subgrade profile according to the boring logs. This coal should not be used for fill and 
should be wasted. Coal has poor engineering properties and is not desirable in 
roadway embankment construction.  
 
 

Design Recommendations 
 

The analysis of the soils shows that the moisture contents were on average, 4.7% 
above the T-180 optimum moisture contents. The majority of the soil has acceptable 
engineering properties and is performing well. In the cut areas, moisture contents will be 
higher as the cut gets deeper. One specific cut area at Sta 8510+00 was identified that 
has potential to perform poorly. In this area we recommend that 400 feet of 18 inch 
subcut be performed. 
 
The following information should be incorporated into the plans: 
 

Design Information 
 

Subcut:  
18” subcut from Sta 8508+00 to 8512+00 

 
Remarks: 
Subcut 18” below the top of the proposed grade.  Place reinforcement fabric 
(R1) at the bottom of all subcut excavations and backfill with Class 3 or Class 5 
aggregate. Place 12” of aggregate on the fabric prior to compacting. Do not 
scarify the bottom of the subcut. 

 
 
Plan Notes 
 
None 
 

The recommendations in this report are based on the alignment and profile 
provided to us prior to the borings being performed. If the scope of work, vertical 
profile or horizontal alignment is changed, in either the conceptual phase or the 
design phase, Materials and Research must be notified as soon as possible to 
ensure that there is adequate geotechnical information addressing these areas.
 

  



 

 
 
 
 
 
 
 
 

APPENDIX A 
 

Alignment and Profile Alternative B 
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APPENDIX B 
 

Summary of Soil Analysis 



Low Swell Below Opt.
PROJECT NO. GI ≤ 20 0% to 6% Over Opt.

PCN Marginal Swell 6% to 10% Over Opt.
DESCRIPTION Permanent Bypass GI > 20 10% to 16% Over Opt.

High Swell
More than 16% Over 

Opt.

1 foot 2 foot 3 foot 4 foot 5 foot 6 foot 7 foot 8 foot 9 foot 10 foot 11 foot 12 foot 13 foot 14 foot 15 foot 16 foot 17 foot 18 foot 19 foot 20 foot 21 foot 22 foot 23 foot 24 foot 25 foot 26 foot 27 foot 28 foot 29 foot 30 foot 31 foot 32 foot 33 foot 34 foot 35 foot 36 foot 37 foot 38 foot 39 foot 40 foot

314 0.6 - 16 15.4 A-7-6(18) 18 10.8 30 15.3 14.9 16.8 16.2 14.0 12.4 14.1 16.7 16.1 15.1 16.7 16.3 16.3 16.4 16.8 14.2 24.1
315 16 - 21 19.8 A-7-6(41) 41 15.1 40 24.3 26.7 26.4 26.3 20.4 21.9
316 21 - 27 22.3 A-7-6(63) 63 16.5 55 22.7 24.1 27.8 28.2 15.6 21.2 18.9
317 27 - 35 20.3 A-7-6(54) 54 15.7 50 21.8 17.0 18.6 22.7 22.7 24.4 25.4 24.1 19.5
313 8512+50 0.6 - 20 15.3 A-7-6(16) 16 11.2 28 18.2 7.3 17.2 17.6 18.4 17.2 17.7 17.9 16.4 16.4 17.8 17.4 18.0 17.9 18.9 18.1 17.6 28.9 23.9 18.9 20.1
312 8515+00 0.9 - 20 14.7 A-7-6(16) 16 11.2 28 13.6 17.3 15.7 13.9 13.0 14.7 10.5 11.3 11.6 11.3 11.9 12.4 12.2 13.1 12.6 13.5 14.7 14.8 15.7 15.9 16.5
311 8517+50 1 - 15 13.4 A-6(8) 8 8.6 21 14.1 13.3 15.2 14.9 11.7 13.0 9.3 11.3 13.8 14.4 12.6 15.2 18.1 17.0 16.4 15.4
310 8520+00 1 - 5 NP A-4(0) 0 9 NP 20.2 19.8 21.7 24.5 16.3 18.4
309 8522+50 2 - 5 14.7 A-7-6(22) 22 10.5 32 21.7 25.0 25.4 19.5 18.4 20.2
308 8525+00 0.8 - 10 14.6 A-7-6(16) 16 11 28 15.1 18.8 16.2 17.1 15.8 17.3 12.2 13.5 12.5 13.5 14.3
307 8527+00 0.8 - 10 14.8 A-7-6(19) 19 11.2 30 13.0 18.8 9.7 7.9 9.0 13.5 15.3 13.9 14.1 14.1 13.9
306 8530+00 1 - 10 14.3 A-7-6(17) 17 11.1 29 16.6 19.9 35.3 16.0 17.5 16.3 13.4 7.0 13.8 14.6 12.3
305 8532+50 0.8 - 10 14.9 A-7-6(17) 17 11.3 27 16.3 19.1 19.0 19.1 17.8 15.5 14.2 14.7 15.9 13.1 15.0
304 8535+00 1 - 10 14.9 A-7-6(19) 19 11.8 29 14.7 15.3 18.7 16.6 9.3 18.6 11.9 13.6 14.5 14.6 13.8
303 8537+50 1 - 5 15.7 A-7-6(21) 21 11.6 32 18.3 21.2 19.4 19.2 18.6 13.1
302 8540+00 0.8 - 5 15.7 A-7-6(25) 25 12.6 36 18.9 18.7 17.5 22.1 17.6 18.6
301 8542+50 1 - 5 NP A-2-4(0) 0 6.2 NP 12.7 19.4 15.9 8.8 7.3 11.9
300 8545+00 1 - 5 16.8 A-6(14) 14 12.1 22 17.5 20.7 16.2 16.2 18.0 16.1
299 8547+50 1 - 5 18.1 A-6(18) 18 12.9 22 18.5 19.7 19.4 19.3 18.2 15.7
298 8550+00 1 - 5 NP A-2-4(0) 0 10.6 NP 10.4 9.4 8.2 11.9 10.9 11.4
297 85+5250 0.4 - 5 NP A-2-6(0) 0 10.5 NP 12.5 8.3 10.0 12.4 14.2 17.6
292 0.4 - 7 16 A-6(8) 8 11.3 14 14.8 11.4 11.0 12.2 17.1 13.2 15.8 22.9
293 7 - 11 20.5 A-7-6(41) 41 17.5 47 33.1 30.0 33.5 35.7 94.6
294 11 - 25 20.2 A-7-6(34) 34 16.1 34 30.7 36.0 24.7 27.2 26.0 28.1 26.8 26.0 26.3 27.3 30.3 25.9 41.7 48.3 35.1
295 25 - 29.5 23.5 A-7-6(43) 43 18.3 41 30.3 27.5 31.0 29.4 33.5
296 29.5 - 40 16.2 A-7-6(19) 19 11.1 29 28.2 32.6 58.1 24.4 23.1 23.2 22.6 23.5 24.8 23.4 24.2 30.2
289 0.5 - 6.5 NP A-2-4(0) 0 11.4 NP 13.7 14.2 13.3 11.9 12.2 13.3 17.2
290 6.5 - 9.5 17.8 A-7-6(26) 26 18.3 36 27.6 25.4 26.9 30.7
291 9.5 - 25 20.7 A-7-6(31) 31 18.2 34 24.6 62.5 41.0 54.3 30.9 24.1 28.2 26.3 24.6 24.0 22.2 25.7 24.8 18.9 19.5 18.9 31.4
287 0.6 - 7.5 18.2 A-7-6(21) 21 15.3 29 27.3 16.6 24.3 30.3 31.1 31.0 28.6 29.4
288 7.5 - 20 21.1 A-7-6(31) 31 16.7 30 25.7 92.4 74.1 76.9 30.9 26.7 27.6 32.0 25.1 23.2 22.8 22.7 22.6 23.2
285 0.6 - 25.5 NP A-2-4(0) 0 11.6 NP 9.4 11.1 10.0 9.9 9.9 10.4 11.1 10.1 9.0 8.8 7.3 8.5 7.3 7.7 8.4 8.3 7.9 9.1 9.0 9.4 10.0 9.9 11.3 15.9 10.6 9.2
286 25.5 - 30 14.8 A-6(5) 5 11.1 15 24.7 26.8 18.9 24.6 28.0 25.3
280 0.8 - 6.5 15.2 A-7-6(18) 18 11.4 29 12.4 17.0 11.1 9.2 10.6 11.6 15.1
281 6.5 - 21 NP A-2-4(0) 0 11.5 NP 9.9 15.0 5.5 5.2 13.6 8.1 7.6 6.3 7.6 7.3 7.9 10.7 11.5 9.8 10.7 21.4
282 21 - 26 16.8 A-7-6(23) 23 13.8 28 25.9 23.0 27.6 26.9 27.4 24.9
283 26 - 35 19.8 A-7-6(32) 32 15.4 33 26.8 24.1 24.3 25.9 28.6 27.5 28.3 26.6 28.1 27.7
276 0.4 - 13 14.9 A-7-6(16) 16 10.9 29 14.9 19.4 17.2 16.6 15.1 16.0 12.2 12.9 13.7 14.2 14.2 14.3 17.4 10.6
277 13 - 16 NP A-4(0) 0 10.4 NP 7.2 4.7 7.7 9.2
278 16 - 17.5 NP A-2-4(0) 0 11.2 NP 9.8 9.8
279 17.5 - 25 17.3 A-7-6(18) 18 13.1 28 21.2 17.8 18.0 24.0 22.2 23.9 25.0 20.2 18.6
275 8570+00 1 - 5 16.8 A-7-6(15) 15 12 24 9.2 23.1 17.4 8.5 9.0 10.1
274 8572+50 1 - 5 21.8 A-6(12) 12 13.1 17 15.4 23.1 11.7 10.2 11.8 20.2
273 8575+00 1 - 5 16.1 A-7-6(20) 20 11.6 30 19.7 20.4 19.4 19.0 19.2 20.3
272 8577+50 0.6 - 5 14.6 A-7-6(21) 21 11.8 34 17.3 18.9 18.7 18.3 16.5 14.2
271 8580+00 0.6 - 5 16.2 A-7-6(21) 21 12.2 31 20.2 22.1 19.8 19.8 19.7 19.3
270 8583+00 1 - 5 17.9 A-7-6(16) 16 11.5 27 19.7 22.4 18.2 20.1 19.4 18.7
269 8585+00 1 - 5 15.1 A-6(12) 12 11.8 23 18.9 22.0 20.5 16.7 16.8 18.6
268 8587+50 0.6 - 5 15 A-7-6(21) 21 12.3 32 20.1 18.4 20.9 20.7 20.4 19.9
267 8590+00 2 - 5 19 A-7-6(42) 42 17.8 42 30.2 35.0 33.7 31.6 27.2 28.5
266 8592+50 1.2 - 5 16 A-6(4) 4 12.4 13 20.9 18.8 15.1 19.2 26.2 23.2
265 8595+50 1.1 - 5 NP A-2-4(0) 0 10.2 NP 8.9 16.2 10.6 10.8 8.0 6.3
264 8597+50 0.4 - 5 NP A-2-4(0) 0 10.8 NP 13.2 14.0 14.6 11.5 12.6 13.4
263 8600+00 0.4 - 5 NP A-2-4(0) 0 9.6 NP 11.1 14.0 10.5 10.8 9.2 10.8
262 8602+50 1 - 5 NP A-2-4(0) 0 10.6 NP 12.3 15.8 10.9 12.7 11.2 11.0
260 1.2 - 5.5 NP A-2-4(0) 0 10.1 NP 11.1 11.1 9.5 8.9 13.3 12.5
261 5.5 - 10 NP A-2-4(0) 0 11.3 NP 8.4 10.3 6.5 7.5 8.5 9.0
259 8607+50 1.2 - 5 NP A-2-4(0) 0 10 NP 10.5 13.3 10.2 10.6 10.5 10.6
258 8610+00 1 - 10 NP A-2-4(0) 0 12.1 NP 9.8 8.3 11.4 11.5 12.5 12.3 10.0 8.3 6.7 8.2 9.4
257 8612+50 1 - 5 NP A-2-4(0) 0 11.2 NP 13.4 16.3 12.8 14.2 12.1 11.5
256 8615+00 1 - 5 NP A-2-4(0) 0 10.8 NP 11.8 14.2 10.6 10.4 12.1 11.9
255 8617+50 1 - 5 NP A-2-4(0) 0 10.8 NP 13.4 13.1 16.7 12.7 12.0 12.6
254 8620+00 1.1 - 5 NP A-4(0) 0 11 NP 14.3 12.2 12.3 11.5 19.5 13.9
253 8622+50 1 - 5 NP A-2-4(0) 0 11.1 NP 10.8 14.8 10.3 9.7 9.7 9.5
251 0.8 - 7.5 15.2 A-7-6(18) 18 11.9 29 16.1 18.6 17.7 16.8 14.7 18.1 13.3 13.8
252 7.5 - 25 NP A-2-4(0) 0 12 NP 7.3 5.5 7.1 7.7 8.1 7.5 6.9 7.1 7.0 7.8 7.8 7.4 7.4 7.1 7.4 7.0 7.6 7.7 7.8
249 0.8 - 9 14.6 A-6(6) 6 10.4 16 11.9 13.5 13.2 12.1 14.9 14.3 10.7 11.2 10.2 6.4
250 9 - 23 NP A-2-4(0) 0 11.6 NP 11.6 10.6 6.3 7.6 11.8 7.1 11.6 11.8 13.9 11.6 9.9 11.4 8.8 14.2 18.6 19.3 11.5
247 0.8 - 10 13.4 A-6(12) 12 10.4 25 13.7 12.1 16.3 16.5 17.5 17.3 11.6 12.9 11.3 10.0 11.5
248 10 - 25 NP A-2-4(0) 0 11.9 NP 7.2 6.0 5.1 6.8 5.6 7.7 10.9 13.0 5.3 6.4 8.6 6.8 6.0 6.6 6.2 7.0
245 1 - 7 14.3 A-7-6(17) 17 10.9 28 22.2 60.6 13.8 16.1 18.1 17.0 15.4 13.8
246 7 - 25 NP A-2-4(0) 0 10.8 NP 7.2 9.8 8.2 8.0 6.7 6.0 6.4 6.8 6.4 6.6 6.8 7.0 6.4 7.4 7.3 7.4 7.6 6.9 7.0
244 8635+00 1 - 25 NP A-2-4(0) 0 11.1 NP 10.6 12.9 9.9 9.3 9.8 9.2 15.4 12.5 15.9 11.7 10.6 8.9 8.3 8.6 9.1 9.9 14.4 10.3 8.0 10.4 11.6 10.9 9.3 9.2 9.1 9.1
243 8637+50 1 - 5 16.2 A-6(2) 2 10.5 12 16.3 24.7 16.0 18.1 11.1 11.6
242 8640+00 1 - 5 17.4 A-4(0) 0 10.1 NP 16.2 22.2 14.2 15.7 14.9 13.7
241 8642+50 1 - 5 NP A-2-4(0) 0 10.5 NP 12.7 16.2 10.4 12.4 13.0 11.7
240 8645+00 1 - 5 20.1 A-4(0) 0 10.3 NP 13.2 15.9 14.3 12.0 12.6 11.3
239 8647+00 0.4 - 5 NP A-2-4(0) 0 10.3 NP 12.4 14.2 9.9 10.5 13.4 14.2
238 8648+50 0.4 - 15 NP A-4(0) 0 9.8 NP 16.8 16.1 13.7 19.6 19.7 20.6 18.2 17.3 18.9 19.2 18.2 12.5 15.2 13.0 15.9 14.0
237 8651+00 0.4 - 5 NP A-2-4(0) 0 9.7 NP 17.7 19.4 16.2 17.4 16.1 19.5

COAL

8627+50

8630+00

8632+50

8562+50

8565+00

8567+50

8605+00

8625+00

8510+00

8555+00

8557+50

8560+00
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Moisture Content @ Certain Depths
Group 
Index
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Swell Potential 
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